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METHOD AND DEVICE FOR STABLIZING OPERATION POINT AND OPTICAL OUTPUT OF 

EXTERNAL OPTICAL MODULATOR 



BACKGROUND OF THE INVENTION 

(1) Field of the Invention: 

^mit:^mRrsmm\zm-r^o 

(2) Related art statement: 

i&¥(Dmm. ±^m<Dmmmmizu^mm<Dm^K>\zM}t^Lx. ^mm^^ 

mmiz^mv. ^\z^y7-(mzm^xm:^\zmo. mmrnxmrn-^nftyt 

m^m^n^. mm^mzmr:^mf)m^nx\,^^o 

m^mnm^ytm^mizmmr?>m^ t vx^^mmm ^^^n^^\ 
t^m^momm. mmmm. ytf^^\zji^cxm^(Dyt^mmmm^nxi^ 
0, m^u. u-if^^:t-\^ (LD) omm^m'p. n^mffsLm (ea) ^ 

;^c^«^®(cTyA!yx>^- (Mz) m<D^^y^Mmmi^^j&mvrcyt^m 

8§ (OT, LN^^mmtl^^^) ^fflViT, CW (Continuous Wave) I/— !f 
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WDM) it^Mmmmtizmac^t^yt^m^tLxm ^nx\,^^o 



mo)^mj&m (^mm$§-^mmnm\zMt^^^mm^^<D^mtimt^m 

^•^tirzn&^^t^\zmmm<omnnBEmM-^n^) tim^r^mm (d o 
mm<Dmix\\z^ o , yemmi§0mmmmi!)mmmmm^zm-:>x^mr^ t\^>^ 

m^nxttcc 

ymm^(Dmi^}^^^Mitr^:^mtvx\t. m^it. mmn^mn^i 
\zmM:Lxytmm^\zmiaL. ^mm^oytti^tnfi^i^mm&L.rci&mmm^t: 

M^it^bxmif/^oxu^mmu rnxumfi^-^utu^^oizyt^mmiz 

mytmfi^-mztsi^^o izwMDcn}£^U0t^:ij^u an)^ 
$>^o mB(o^m:^^^^-xizvx. W}i^J^(DXum^\^^i!)^zmm 
m\zm-r^f)^(o^^f3i. iKimf3i:^i^mh^mmm^tix\^^^o 

m9\,mm<oi^x. ytmm^(Dmmmm(Dmj^Atmj^B\z^\,^x. m 
mnEEYtbx. m^^f<Di&m^^miiLmzmM:t^h<Dr$>r). mmmi^ 

^ (;i^A. B) \Z)^\f^XityttiitjP\Z},m7F:<O^Z>\Z2 f0j&m^^^Li)^fSi 

<. wmbrcmm^fmmn^x\,^^o C0^o\z. mi]\z^^Mm^ 
m^mf\^\zt^^o\z, yt^mi^\zwisat^Dc^^^mmt^o 
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^^n, mmifi-m-^^^\z. ^m^mmz^mr^ncnmiumm^n 

T, mmi{iFM.t\^oo mwmz\mmfm(Dm'^'Si^^Mwr^^^i)^s^ 
m^) \zm:b^^^mt^mmt<Dm\zxvi)m^\.. jsmtux^jt 

SUMMARY OF THE INVENTION 
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mmmm/U7:^\zm&'r^tmz. m^tmi^^m^z^^n^iSim^ 
m^mmL. ui&mmm^^mzmm^^m^mti^m^tv. mm^ 
ithrcmm&^^izm'Dx^momtiyt^mmt^z.t^wwLtr^o 

m^m 1 m^^m\z^ o , ^mytmmm\zxijr^mm^mn(Dmmmi!)^. 

■mt^iSimm^^m\zmmt^m\ mmmt Lrci&mm^^(Dmtmi!}^ e> , 
ytmj^i^.o^mtmm'p^mmm^ommmmm^zmm'r^vimmit^mmr 

taa. mzmm:/3:miiFj^<D^mimm^mm'r^z.ti!)^^mtu^> 

m^m2\z^^^m\t. m^mnzumonmytmm^o^mn^f^/^ 
tiiti^mi::^miz^\^>x. mytu<Dmti^(Dmm\z^Lx\t. m^m<DmtiM 

rcmm^^^\zm^mmmt^(D^(Dmt0it\z^ o , ^mm^mmmm 
^mEL. m^-3E-^nrcmmm\zm'^mytmmmm^mmmi^^ c 
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^tuo. ^m(o%m%mfimm^mzmm.mmmmm^^Hmt^ m 
^^\tim^^mz%m,t^:itm-^mtu^o 

^Tc. m^m3\z^^mm\t. m^mnzmmonuyt^m^omi^j^yyt 
mti^Mit:^m\z^^^x. mytmomtiytommiz^VTit. mmmmtvrc 
m^m\zm^wmmt^om<omti!)^-'Wcir^^^\z. ^momtiyt^ 

^zmmr^^mmitr$>^tmmLrcmz. ytm<Dmfj^^mm\z^iEt^rc 

tiitimm^ytmm^p^(Dmj&mmm\zBm'r^^WimitizM}iB>r^. mm^it 
iyrc^mfikf^^(Dmtm^m\z. m^itm^-^a \zt^^t> \zytm<Dmtiyt^ 
mm-r^mfr. ytmmm<Dmi^^(D^mttmz. ^^m^o^mtso^m 
itmm^^Bizmmr^ c tt^^mttsi^o 

m^m4\z^^^mo^^\z. m^mi7b^3\zt&i^<Di^myt$tm^(Dmi^ 
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mt^^itmm\z^\^^x. m^mm^t. m^^mm^^ts^Ei^zL-Mzp^ 
m^m5iz^:s>mm\z^io. :^mmz>M^mtf3i?>9ym^^mmi()^^(Dmijyt 
m\z^^^u^^mm<Dmi^}^xmi]^Mitmmmmik^mib. j:r)mn 

^Tz. m^me\zm^^mit, m:^m4x\t5\zmm(D^>v^^^m^(Dmi^ 

tKo^^m^%^rctb(D^i^i[:m^^^v. m¥i^im^<Dm\zft:^\:^xnmyt 
^m^\zwMir^mm/u 77.^mm-r^^^\zm^r^::tmwLt'r^o 

mmm6iz%^^m\z^t). ^^m^izwmr^WiW^^rT.^. ¥i^ft;$ 
nrc^mti\zmcxmmr^rctb. mm/u 7:^mm(Dftib\zytmmB\z^m 

xr^aomm^mmx^. mz^Mbrcmt}yt<Dmmm^x^. mmn^r 
:^^mmzmmr^:iti!)^^mt:f3i^o vfi^h. ^i^itm^o^^ummf^n 
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izm^^mm^oytmtimit^^mr^ ct\z^r)^ ytmmm<Dmi¥j^/ytm 

^rz. m^meiz^^^mtm^m? iz^^mmtommm^tLx. ytm 
m^<Dmi^j^<D$^m\zmm^¥^^mwurxmitt. ^m\^i^<Dytmti^ 
Wj'^^^mmp^(Dmmm^mf3.a<D^mmitt\zML. ^moytmia^^m^^ 

mi^(Dmi^j^/^mt)^^imm\z:id\,^x. mmm/ur:^mmmm\t. 
^yt^mi^(Dmmmm<Dmi¥j^^^M'r^m\z. m^mmmoT.n-'/^m^i 

m^m 8 \z%^^m\z^ o , ^mm\z:^n^^mm^(o^mt3ia(Dmx^ 
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BRIEF DISCRIPTION OF THE DRAWINGS 

[01] ^^m(Dmi<Dmmm(Dmm:^m^^rm^m 
[02] h^>x^>if-f>7.7>'f^mrm^m 
[03] ^mmmommmm^^rm 
[04] mi^j^it^^^jt^mmr^m^m 

[05] (a) itmf^j^itl^^i^(Dmt^mx$>r), (b) ttiEXP-:/jc:*3tts 

[06] (a) \tmi¥j^m^m0mmr$>r). (b) tt^xp-yjc^srt-s 
[0 7 ] ytm(Dytmtim^'^^^mi^(D^mmm^m\zmmir^^mmm<o^ 

[08] m^m-^i7 h;|.<i:|£^|g^|i^iO||^&^t- 0 
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[09] ytmmmo^mmomj^xiimj^^mmtr^mmm^t. 
mil] ^mmom 2 (DmmM<Dmm:^^^^'rm^m 

3 «#3^JX;^7i?~h 

4 mmm 

14 JfJh^-r^t-K 

12 

15 T I A 

19 IO^I&f^j?^S2flffi^JtllIi^ 

2 1 ^i^itm^ 

2 3 l«lf^;i^S^«t^^U 

2 4 

4 7, 7 1 m:^>t«!l1^^^ 

4 9 m^$kmsM^ 

5 0 igTOm^M 

5 1 y^jv^ 

5 8 )taj;^^^fllMjEIllK 

5 9 3tm:^^^lslK 

6 0. 7 6 LDI^i&lpI?& 
6 3, 7 7 m^O^y^ 
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6 4 ^/tmtwmsmmmK 
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DETAILED DESCRIPTION OP THE INVENTION 
:t:/mU5^^A (LiNb03 ; OT, LNtV>5), ^>^}mV^^J^ (L 

iTao3), PLZT (z^)vn>m^^>mm>^». ikxs?s^^(Dm 

^Vi<i:VipS*)&ie>, LiNbOSi^a, LiTa03igS. XttLiNbO 
:^:t^m*J^OA (LN) &fflli;^:^&4ivD(cra-r§. 

tb\z. LNmm.±^zmni^s iO2m0/'^yyrm^mi^. ^6\z-^<o±.\zt 

i • Au(Dmm/^^->0mflZRZ^±^y=^:&mf3:a\ZJ:r)^±tim<Dm^<D 

^mmmRummmm^m^vx. mm\zmmmm^r^^m^$>^o 
-mz. ~^0LN^ai/\\zmm<Dyt^mi^^i^KijL^, mmzm^^o^m 
m^<D^y:/\zmmt::t\z^y}. yt^m^ (E!i©ln5^»/:/2) i)imm 

f)^^ ^nmmxit-^y/vyjLyy- (mz) m<oytm^^^mm\yx\^^^o 
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LN9-y':f\zxtj-^ntzmt. ^(ouzmytrnmizf^-Drmffu mz. 
2 o0^#s^?s{ci3ViT«, m^mm<Dm\z^mnmRnmmnmi!)mm 
^mnmizwijavrzmn\zft^cx^mm^mt^mmm^m^^ 
n^o ifLmmm^. m^mt. m(o^mtmm}^\z^\,^x^mtL. ^mz 

nxi^^^m^o^^mmmzm^bxii^^, 

ommmtmf&.^myttm-:^mzBmt^o mmmmi lom 

mmt^^4xm^-^n. ^ommm^^. ^m^iti^xmrn (do /kt 

nmtniL^mLx\^^xh0i\^>o 

^8t)^^fS:fO. M#^J^^S§1 0*^e,©|g^^Jtt, :2>y'>^9^^VX^m 

mmii\zmm^ti. ^mnmii^m'^. m6\z^'Dxmm^n^o 
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I^PDl 40aj:^€m> hy>X-(>\d-'$^>7.7>^ (TIA) 1 5\Z 
J;oT^JEfC^J^|$tl§. m2\Z^(Dm^^'ri!)^. M/U77.^tircPD14 

f)^^. PD-^cD^xtfizitmr^ytmrni p-nimn. mmie (immR) \z 
mmz$,Ki. wtm(om±±. i^tiai 5(Dmti^FDi4(Dmtitv 

^^TsttiE^, mm^mm\zmitm'r^m^^mtiT^::txm\z. mij 
&.r<Dmmx\t. PDmti\tmi]^tmiiLmx;^^h(DtbxmM'r^, 
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m3\z^-r^^\z. LNmms§r\t. mmm2 2\z^':>i:. m-^n^m 

- h 5 izxt V. oj^D cn&\zmcxmtt^^^mm^i^<Dytiiiti^[f^m 

SW2 oitwmmmizitm^ahmmu misimmmmt>nmm 
ac(Dmm\zmf)mt)^h<Dx$>^c 

ytmmmz^ii: ^uj^Dcmm tyemtitmmmt. m3(Dm2 2<Dm 
m^}^itmm2 4\z^\,^x. ytmti\zi^ft-vrcmm^x$>^W'i^im^ 

2 lom#2 5 iV r e f wi&JtUsU, -e^Md^if PfC?ij:§,fc5tci(if^X^it 

l«f¥©:2 4*if>DC/W7;?^«jE2 6 
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^0)AtimiSE^^^m^?>X^y^ (SW) 2 9T^^L, XD-:/|g^^|J 
05 (a) t3jE0XP-yT©@i4Sr, 05 (b) JC^I^ffiiJIiCDaa^^O:^ 
+A;(JS^^3 2^ttV r e f w<£^i^f -5. 

05 (b) \zm?>mm<D^m^fstmt^t. mms3\twm(D^mmmT 

CAW 7X«jBEttV c T^S, 

Vrcm-^iZit. Iftf^^«3 3 c 55^^3 4 atCi^iftb, 3tem:^«Pa<i:;5:'5o P 
a>Pc (^mm^PcO^m-^. PDmij\t. Vr e fwt^VKtSi^) 
0 , itliij^g: 2 4 (Dmti 2 6 ttMT-5;^iS]tc^{b-r -So 

e:0DCAWTX<D|g^b{Cj;O>ij|f^jilCtt3 4 a;!l^e.^NJ3 5;^|Bl'\i^»b, 
Si^Wtc: P = P c T^SjiS 3 4 c ICJR^T-S. 

*fc, ^i^*«l:*^iS*;^|^^10 3 etce^^ hL)t^^{C«, i&f^ji^«3 3 c^^i^ 
3 6b\Z^Wlb. ^mt)Ph «Pc) tJSi'S. 

c<Dm^\t. itmmm2 40mi]2 6\t^K)mmt^m\zmitb. ms 

7:^\^\zmi¥/^^^UmV. P = Pci;^J:§^3 6clCiRmf'5, 

06 (a) ^©XP-y;&t|g:^$nfc:^^Oit^I5lJ?S3O0A:^3Migg* 
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irutft,. ^mmm3 afimms Qizz/yhvrzm^. wm(omi¥j^3 s c 

9 atC^lfrt, Pa>Pctf3i^. 06 (a) <D^^t3:it^m^3 0<om 
*fcft«S4 1 \ZMLT\t.mi¥m^4 1 h\Z^mL. P b<P c trji^fctb. 

h-fy^L. ±}^Lrcmi^A(D^^it:^^\zm^x\t. ytxiji*h^^mi2<D 
mti (Pi) h^\^^\tLn%^mm<D%m^^ (t) *?M6*^oMBgTi^'{b-r 

\mmmz^\^x. ^mmmifi-yyhhtztmih. m^^^miE'r^tz}sb\z 

$>^o wmo^mmm4 s\z^\,^x. mj^mtipo. mi^}^^mt!Po/2t 

M^po' r$>^^m^m4 4\zmm^mi)mt'r^o zom^^^z. mi^j^it 
mm\zis\^^xi,t. m^p oy2izmmt^j:o\zmmt:n^rci^. mi^j^ 
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u^. &.TommTit. LDi2<D^mti^tmW}mmsizitmvxmmt^ 
i&mmm&mi^4 9 tc*5ViT, d c/w 7x«jee 2 e fcis^^^m^M 5 0 

mmmssizx. mmmms 6\z^\,^xmv)n-^ti. mmt-^tircytmtKD 
miEm^5 8\zxt}-t^o 

^tS^^^bM (mi) ^fflViX, ijf^M(D^^{bMj&>e>0^^k<&, m/ml 
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tUt>-^. Vr e fL = Vre f ix (m i /m) T*D> m;^t|g|g^ni i 
\t. Vr e f Ltt|g|8t^a8J;D/jN$<;^§<J:5(C^M$n5o LD12 
i>mmmmi^r)^ji^^<mtL> Vre f L^Vr e f i J;D:^^<'rs. 

6 1 ii^^0=E-:$rmti 6 2 $$tt, ±Bytmi]^mmy r e f l iit^t. 

V r e f Li}i±^<i3in\it. LDmW}mm4 8 *iibT^m:fj^iiliD$-B-, 
^«fIsH^6 0<fcLDl 2^fc:«, ±B(DJ:^r3:LD<Dytmtl\z^m 

miz^r)^ m)v-:/iz^^Mmmfi^±c^-^mm^$>r). ldi 2'\<Dja«$s 

^B&Jtr^fcJ&JC, ll«IU^!y^|lIK6 3&KfrtTViS, 

^om^. ^mmm^^<Dytmij\z^i^ti?>mm^^ (p f ) 

Pf=AXPiXTXVf/Vp iXs in (27rf t) 
T^t>$n, (Pf) tt, 
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P f • =BXP i XTXV f 

pf mmy f\zmv. is^^^xij (Pi) tmm^co 
9tmim (T) \z\scm (a. b^^^) r^tc^. p f • /vf^&tp ixxo 

ffi«l4 3;&«ffi«|4 4JC'>7N-r^ii^{Cfi, PO^iPO' <h0Jt«, Pi XT 

omm. (Pi XT) it'>7h^oM (Pi XT)' t<Dik.tm\:^mti3i^, 
\z^t.ti^^mwi^^(Di^mm\t. bx (p i xt) i xvttu^o fetch. 

(P i XT) i «P i XTCDiOflBM^^-r. 

mmLm^^m.mmmhtcmm.m.\t. cxvf {tctzL. cmm 
^<D^xmB{&m^^^(Dm.mm.^mm\:'r^t. mi = {bx (p 
ixT) ixvf) / {cxvf} =B' X (Pi XT) itis.^ (B* ym 

nmzLX. Wi{^^AAc\Z^\,^Xhm^%mt^t. m=B' X (P i x 
T)' t1S.^„ 

&.±.f)^^. POiPO' t<D\t\t. PO/PO' =m i /m<i:;&:5o 
<J:oT, LD©5tW:^<^^iELT, PO' ^P 0 fcHT;ta6(ctt, LDco^t 

mf3^. mi /mmz^m-^'mtfih^. vtcn^^x. hDrnm^m^mn 

t^^h\.^%mijmmv r e f L*, V r e f L=V r e f i xm i /m\z 
%mmmmve f L<£,Vr e f L = Vr e f i Xmi /Tatn.^^^\Z. 
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mm.1/ (5 0XC) ^K>%-\rif^\zf\s-^\^mmk\zm.^^nx^x). t^mii 
(^m^m\z\t.mm^^xm^mmLtU'DX\^^^. 
m^u. 08{c*3ViT> c=o. IMF, mnmonrnki prbs© 

f = 1 k H z nm\zm^\t. h)v^(Dmmn.fmx'^^. 
c:cT% A f = f s/2PN-iT*t), }^WiQi\mnn%^^io<Dm 
^x^i; h)V(o^t&m^. ^ft. Hill 6 8 ttJj?- h 3 rom^moT.^^ h }l 

i&m^m^m^6 9 e a (DS^^TiSTa^* e e (Dmtkm^'o^^izmn 

(2) LD 1 2f)^i^(oytmf)mmomtu^^o\z.wm^mttMmmmMm 

^6 4tCTS2fSMV r e f i ^m^t^. 

(3) S W 2 0 (Omj^^ a b ^^ii t 1 9 e.^J|gD C 

P0/2tc^;S:-rsiif^;^^2pfiiVr e f w&^^ U 2 3 tdBit-r-S, 
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(5) s W2 0 mj^^ acmmt LMmm^^Dc/u tx«jee 2 e \zm 

m i 

(8) SW7 0 ^mc. ytmijmmmmmmms 9 tc^sv^xv r e f i smie. 

<oytmti\z^i^n^mm<D±t^ cmz. m&v^i&mm^rmmtv^m) 

izm^i^^xmrnr^ztiz^r). /^y^\d'-A^::i^:^^(D^o\z. ^mom 
io^^mmr^:^mz^ux\t. LDytmoh7y^>if:^&,\zj::bmti^(D 

'ei^zi.-M^i^<Dtiitiyt^mz-'M\zmmx^. u*vt>, LN^mmmomi^ 
j^^po/2j^\z^mitt^ctimmtf3i^, 

mi i^mmmm^mi nzmr^m20mmmx$>y). ytmmtim 
^iii'r^^m^^vf3i\^^^^(Dmm-^mx$>^o 
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^iz^^mm'm^^c^-^miSL<D$,o.LDi 2^(Dmn^^^±t^rztb\z. 
^2 <ommm\z^^mm>^'-'^r>:^\mr(Dt^t)T$>^, 

(2) S W 7 4 (D^,^^ a b mmmt U -^^m^m ? S J;o l d 1 2 

(3) sw2 oom^^ahmmmtuwrnrnmrnm^m^i qj^^^pji^dc 

mV. P0/2tC^J(5"r§S()f^^S^MVr e fw^^^^U 2 3\zBmt^. 

(5) s w 2 0 omM,^ acmmt b.ummmn^D c/u 7x«jee 2 e tea 

(6) S W7 3 (D^/^<& a bffi^ji t b,^m:^(C-^*nSi£^S[^^)^0|fJ^^ 
^<mm i U 7 5 fCtBii$-e-'5, 

(7) S W7 3 a c P^^St b>ff Ll.i^gj&{kMmi:±|S^^ U Lfcl^J 

Mmmmmi t^. i^iiiii?S7 exitmimtt^. 

(8) S W 7 4 (D^ji^S: a c t ^KiIhISS 76»C<fc-5LD12 (D)fem* 
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o.c<Dm^izit.±t&(Dmm>'-^>:^^i^mmzmmt^::ti!)ir^^, 

CtHzm^h<DX\itfS.<. Vr e fw^P ox2\zn}!Bir^un<Dm\zmMt 

^mmm(Dxa'-':/(D^Mj^\zmii^j^^mmr^^o ^(d«^t«ot 
omi^A/'^mt}(D^m<t^m^Ki-m^mt^rctb\z. >z^m\zf^cx^j^^ 
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CLAIMS 

$>^mm^^. mmmm^urT.izm&'r^tmz. m^^tii^<Dmti\z 
^^Mm^m^^^ D til mmm^^m\zmm^^^mt m 

2. n^m\zummutfmm^<Dm^^/^m^mti3m\z^\^x. ^ 
ytm(Dmti%(Dum\zn\.x\t. mymomiiyt^i^m^tmz. rn^mx. 

m-^%m%miium^WL^mx. mumm. htzmm.^^\zm^^mm. 

mzmr5'^m%m^mtimm^WL^m^^'^^ ^t^f^mtt^tfvu^^mm 

3. m^m\zmmmmmmmm^j^/%mii^fs.it-:^mz^\^x\ m 
ytm<Dmijyt0mm\zmbx\t. mmmtbrzm^m\zmmmmt 
"eommt-fy^-m-r^^^ \z. ^mom^mmr^ ^tmmtt^^ 

4. mm 1 75M 3 o\,^rnf)^zmm(Dmytm^mi¥j^/'mtj^Mit 
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5. m^m4\zmm(Dmyt^mm(Dmii^j^/m:h^^^mm\zi^\.^x. m 

im^^^u m.^mm^(Dmzm\:^x^m%'mi^m\z^m-^%mn-( y 

7. m^m 4 6 m^rm^zBm(D^^ytmm^(Dmmj^x^mti^Mi\: 
g«tc*5ViT, m^mm<omi]\z^^Mi&m^^^^momtrctbiz. a 

9. is^® 4 73fM 8 (oi^^rti-fy^zmmomyt^mmomn^j^/^m^^it 
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METHOD AND DEVICE FOR STABLIZING OPERATION POINT AND OPTICAL OUTPUT OF 

EXTERNAL OPTICAL MODULATOR 



ABSTRACT OF THE DISCLOSURE 
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Drawings 
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